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Chemistry | Main Exam

Question 1 Multiple Choice Questions [14 Marks]
1 1 Which of the following concerning solutions isfare correct? 2]
1. The solvent in a mixture of gases is generally considered to be the substance in
greater amount.
2. The solid dissolved in a solution is known as the solute.
3. Solid solutions are called alloys.
a. 1 only
b. 2 only
C. 3 only
d. 1and 2
e. 1,2,and 3
1.2 The following representation of an atom is called 2]
Na-
a. a Lewis dot structure.
b. an ion.
C. a structural formula.
d. an electrostatic potential map.
e. an ionic bond.
1.3 Which of the following statements is/are consistent with the Arrhenius concept [2]

of acids and bases?

1. An Arrhenius acid will increase the concentration of hydronium ion in an agueous or
nonaqueous solvent.

2. All Arrhenius acids are strong electrolytes in water.

3. All strong acid-strong base reactions have the same heat of reaction {AH®) per mole of
water formed.

a. 1 only

b. 2 only

c. 3 only

d. 1and 3

e. 1,2and 3
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1.4 Which of the following is a weak base in aqueous solution ? [2]
a. HOCH2CH2CH
b. Ba(OH)2
C. CH3;COOH
d. NH3
8. HBr

1.5 When the following equaticn is balanced, what is the lowest whole-number coefficient for SO2? [2]

___HBrOs(ag)+ ____SOs(g) + ___ H20{) — ___ Brofag)+___ H2SO«{aq)

a. 7

b 10

c 8

d. 4

e 5
1.6 A particular gas exerts a pressure of 4,09 x 104 Pa. 2]
What is this pressure in units of atmospheres?

a. 0.403 atm

b. 4.04 x 109 atm

C. 0.414 atm

d. 0.409 atm

e 4.14 x 109 atm

4
1.7 Which of the following is a correct statement of Charles's Iaw,? = ? 2]
a. The volume of a gas varies proportionally with the pressure.
b. The volume of a gas sample varies directly with the absolute temperature.
c. All gas samples of the same volume at STP contain the same number of atoms.
d. The pressure of a gas sample varies inversely with the volume.
e. All gas samples of the same volume at STP contain the same number of molecules.
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Question 2 Definitions

2.1 What is the law of conservation of mass ?

2.2 Define the Pauli exclusion principle

2.3 What is Hund's rule

24 Define a Polyatomic ion
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25 What is a metathesis reaction

2.6 Define a Brensted acid

2.7 Whatis Stoichiometry

2.8 Define a miscible fluid
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Question 3

Elements, Atoms, Molecules and lons

Main Exam

3.1 Draw a basic representation of an atom

3.2 Chromium, Cr, has the following isotopic masses and fractional abundances:

What is the atomic weight of chromium?
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Mass
Number

50
52
53
54

Isotopic
Mass (amu )
49,9461
51.9405
52.9407
53.9389

Fractional
Abundance

0.0435
0.8379
0.0950
0.0236

10 Marks]
[5]
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Question 4 Chemical bonding and Nomenclature [15 Marks]

4.1 Show a Lewis dot coordinate covalent bond of the formation of the ammonium ion [5]

4.2 Write chemical names/formulas for the following compounds: [10]
4.2.1 ChO7 -

4.2.2 HCN(aq) -

4.2.3N20s -

4.2.4 HCIO3

4.2.5 CIC- -

4.2.6 MgSO47Hz0

4.2.7 NH4Cl

4.2.8 CH3COONa
4.2.9 Carbonic acid -

4.2.10 Calcium Sulphate Decahydrate -
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Question 5 Types of Chemical Reactions [32 Marks]
5.1 For each of the following, decide whether a precipitation reaction occurs.
If it does, write the balanced molecular equation and then the net ionic equation.

(a) Aqueous solutions of iron (II) chloride and silver nitrate are mixed. 16]
(b) Agueous solutions of magnesium chloride and iron (I} nitrate are mixed. [6]
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5.2 Acid Base Reactions
5.2.1 Write the molecular equation and then the net ionic equation for the
neutralization of nitrous acid, HNO», by sodium hydroxide, NaOH, both in agueous solution.

Use an arrow with H*over it to show the proton transfer.

5.3 Oxidation Reduction Reactions

5.3.1 What is the oxidation state of Cr in (a) KzCr207 (b} CrOx
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5.3.2 Write the balanced half-cell reactions and net ionic equation for the following [8]

Fe(s) + Cux(SO4)s(aq) ——> FeSOsaq) + Cu(s)
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Question 6 Chemical Composition and Solutions
6.1 30 g of CaHg burns in air to produce 70 g of CO..

Calculate the theoretical yield and percent yield of CO;

6.2 If you have 0.0015 g NaCl in a 2500g solution

6.2.1 What is the concentration in parts per million

6.2.2 Given 35000 g of a 210 ppm solution how many grams of salt are present
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The Periodic Table of the Elements (with Flectroneqativities)

1
" Hydregen Alkali metals Element name 1= _/\_m—.OCQ
Alkaline earth metals Atomic #
| “ransition metals mo <
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Actinides m<_.5_uo_ —_—t— I
TBeryliunt Other metals m - Garbon ~ Nilrogen Cuygen - m_.aw%m
R S Metalloids (semi-metal) - LT g
“Be: - Nonmetals 200.59 <1 Avg. Mass e N I} F
9.04-- Halogens - -12.01 14.01 16,00t 19.00
N - Noble gases m_moﬁhﬂOSmmmrS.z —> \m @ B 2.5 3.0 3.5 4.0
Magnesivm Phosphorus Sullur. Chiarine
12" _ 15 16 17
Mg Al P s i ¢l
2431 . 26,98 30.97 32,07 .| 3545
1.2° 3 4 5 [ 7 8 g 10 11 12 S 18 241 2.5 3.0
Calcium- " Scandium Titanium Vanadium Chromium Manganese Iron Cobatt Mickel Copper Zinc Galium Selenlum Sromine
20 Al 22 23 24 | 25 26 27 28 29 20 . 31 - 34 35
Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn . Ga. Se Br
40.08 4465 47.88 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.39 -68.72 - 78.96 79.90
+.0: 1.3 1.5 1.6 1.6 1.5 1.8 1.8 1.8 1.9 1.6 16 : 2.4 2.8
Strontium Yirun Zirconium Niohium Maolybdenum Technetium Rulhznium Rhedium Palladium Silver Cadmium *indivm - . - loding
38 39 40 41 42 43 44 45 46 47 48 49 80 53
Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In |Sn: |
8762 88.¢1 91.22 92.91 95.94 (98) 101.07 | 102.61 106.42 107.87 112.41 114.82 a7t 126.90
1.0 1.2 1.4 1.6 1.8 1.9 2.2 2.2 2.2 1.9 1.7 1.7 1. - 18 2.5
Cesium. - ._, Barium- - Lutelium Hafnium Tantalum Tungsien Rhenium Qsmium fridium Platinum Gold Mercury Thatlium ‘Lead . m,mq_:._: X Astaling Radon -
55 .1 58 s770 | 7 72 73 74 75 76 77 78 79 80 81 82 83 85 86
~Cs . Ba * Lu Hf Ta w Re Os Ir Pt Au Hg Tl | Pb Bi At Rn
74328170 137.33 17487 | 178.49 | 18095 183.84 | 186.21 | 190.23 | 192.22 195.08 196.97 200.59 | 204.38 | .207.20 208.98 (210) {222). -
BN Y 0.8 1.1 1.3 1.5 1.7 1.9 2.2 2.2 2.2 2.4 1.9 1.8 ’ 18 1.8 22 M...A_
..ﬂzw:n,_c:.. ' Ratllym Lawrencur  |Rulherfordium Dubrium Seaborgium Bohsium Hassium Meinerium Dammsiadtium Reentgenium Copermicium Ununtrium | MUnunguadivm Ununpentium Ununhexiym Ununseptivm Ununaclium
8r. - 88 89-102 103 104 105 106 107 108 109 110 111 112 113 114 115 - 116 117 118
CFro Ra | o Lr Rf Db Sg Bh Hs | Mt Ds Rg Cn | Uut {‘Uug | Uup | Uuh-| Uus | Uuo.
.Amm,\w (226) (262) (267) , (268) (271) (272) (270} (276) {281) {280) {285) (284) |- {289) {288) (263) | (2947) (294). -
_ Sy
Lanthanum Cenum Prasecdyrmium | Neodymium P urm f Gadol ¥ Terbium Dysprosium Holmium Erbium Thulium Yiterbium
« . 57 58 59 &0 61 62 63 64 65 66 67 68 69 70
lanthanides | ta | ce | Pr | Nd | Pm { Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb
13891 | 140.12 | 140.91 14424 (145) 150.36 | 151.97 157.25 158.93 162,50 | 164.93 | 167.26 168.93 173.04
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